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(54) LITHIUM SECONDARY BATTERY 

(57)Abstract: 

PURPOSE: To improve deterioration of a battery service 
life due to overdischarging by manufacturing an Li 
secondary battery having a negative electrode 
containing substance capable of containing Li and/or a 
positive electrode containing substance into with Li can 
be inserted. 

CONSTITUTION: In an Li secondary battery having a 
positive electrode and a negative electrode separated 
from each other by a separator in a battery case, a 
negative electrode 1 1 03 contains positive electrode 
active material 1102 (for example, Li-Mn oxide) 
containing Li in addition to negative electrode active 
material 1 101 . On the other hand, a positive electrode 
1103 contains negative electrode active material 1002 

(for example, porous Al powder) into which Li can be inserted in addition to positive electrode 
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active material 1101. Since a ^^tantially usable Li quantity is redud^^f repeating charging 
and discharging, the negative electrode active material 1101 is increased. Therefore, the Li 
secondary battery which is excellent in overdischarging characteristics with a long cycle 
service life can be provided. 
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(2) 

1 

mc^x, 

-teM&Etv/jutmatbxittm u»« y *o a**pa 
r* *«»*^A:jEa*«r 6ci *4*»i-r * y * 

* c ± *»« & -r & w*a i cciatso y * •> a-^ 

[39*^3] JiuSafiffitf, ffiffi'J*^A£^WU#£ 

Wilt, y^A*^wu#&£JsiMMaL rot 
w-r i x\t 2 ic*m<D v**> a -ixnm. 

[f»*JB4 ] WKU **A*£WW»S&WIWb». 
SMfcfc* *ttffc«J, -febXtW, Cu, Fe, Mo. 
Ti, V, Nb. Mn, Co, NiOH^ft<it- 

r^5-*A^£©5M>fc<±fc— 

{»*JR6] H0fBr;b2r.^A^^ Ni. Co. 

cu. t i©5*5Utt<ifc— «ai©7aR*ft*-r*«i 
3jcJf 5 (ciat^Q u * a - iWBfte. 
[iftttiR 7 ] iieyf-jA w i/ y * * a 30 

^ 1 ^(ciatscD y ^ A-yc«flt. 

<fc 0 fesa nas^is 1 7^M4 oi^rn^ 1 wce»<z> 

[0 0 0 1 ] 

6y**Ar&«kccBrr*. 

[0 0 0 2] 
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^t^fiHicffifflTSiC^. t*fe*9>Sn- KU^y>^ 
^WShtc^S. ifc. CO,. NO,. «{b*3JW* 

3?©^- £ y;u«s<DKagffl^r ti, 0 >h32 • Sir 

[0 00 3 ] ±M&m • Mr fcitttfc it 
tt. W*tt* y*£A^*>£«lBfb^Cc«ALfc*> 

z-mmsmmicm^z y ^^A-^mtifeogg^^tf^ti 

[0 00 4] *fe. SiSft-*:/ (Nb,O s ) OttttA 
$titl^ (C©«J6:Wft«^^(cAU8y^^A3&s#T 

[0005] ufris, ctie>i*i*^=P-ssffi(oy^^ 

-Xmrtei It Wit l*. ^ y v^n K 5 A-;x*rft 

c?>. r*2g®fej ip?f*sns. *l«ru. y^^ 
a - xmmxfm. lk~>x^ *«tt«*i»jh-r 

«©5ft«at«cDjS!B!K <is«";if-^d:P»-ft) zmm? 

[0 0 0 7 ] OA>0 . ±E*»*fft©»aiS*K©?ttt 
«MfOSiCW. *Mfb«!i*W(Dmrj«*) iBT (Wx. 



3 

[5U 1 

Cd+20H~ ^ Cd (OH) 2 +2e" 

r*5) ©ccstur. y** a ieh© 

»(OJ:^<cJWtyif-^©lBfc9:», *5*<D4 4 y AZ1 

*sittoc a/a* * c ± **r * & t * . 

[0 00 8] »JfOAl*©^M^im, JEffi 
». iE««»Krtty*tf A^*>©f»A. MUbPtt 

ccJBt»fcy ^£A^*>rj£«*ft<&»&, *-#>*ffi 

»;^^A^^>(D^-^>BPB^<DlfA. K«t*iffl«3 
tir W6**fiTO^H«C3a: 9 

[ooio] ito^r, y^A-^was^y^A 

(a) &*tttcffil*Sm®«*ttit.S. 

( b ) amo^±^j5^ia < ks-t 4 . 

(c) S«r6<D«E«r*-^-L/T*l«ai-r4. 

[0 0 1 1 ] i9>*CC. «S/«l!»«Sh3t»§r4, * 

[0012] 

*i > y * ■> a - :x««k*awt-r 5c<h^s^i-r6o 
m^(om^ a - ac«ft*«ttr ^ci^g^t 

[00 14] 

l»* y ASSflo» ittw^^cmastf/x 

fcfcftfi t L r GOT L ff & »J ^ * A ^SAt « &#9®£ ft 
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[0015] 

[00 16] ?Ut>*>. *§m\*. jES*CC»«(D««i 

«A i D t# S J: ^ tttftdi««* WT 5ci r±ieg ft 

[0017] iosttwccte, iEffi*icfifficcffiffiu» 
io *y 7"?a*»a-cs585«* % fiffi^cciEfficcfiBlL/ 

[ooi8] cojuftflwtrscir. iaam^. 
ssttSKD*^ y**AQ»A#£i;fc0* y**A 

iEffi*CCSWO/cfiffi?SB9SCD*tcy^^A7&i»A 

£fir. as»pi,fcfiSfi^j»*ccy^^A*s»Au»t) 

j: o , m tt«maw* o < s*# s tifc y * ■> a - 
[0019] KT**9i*. sM!«ci£i;riaffi*#jffib 
[0020] ( y ^ ^ Az:;xn?tfe) #2feWc*5# 4 y ^ 
U - £ K J: o X MX t> titcl£% t ftg t * wr 5 & <D# 

[0 02 1] CCt, Hl&tf0 2CCOl>Tffi«c!ft0JI 
40 — ^ % L iffi*#]BaffiiL/c»SOiEffiacffi 

[0022] ^-mttctevz y f ->Ar;j:«?fe«. y * 

* ^ /cftffiRCX/Xtt y ^ ^ A * 

M l cc^£ft& J:9&cft1i 1 l 0 3«. fi@rS^Sl l 
oiccAnxr, y^^A^wu/ciEffifSWH ( y^^ 

1003 a. lE^rs^w 1001 tcnoxt . nmmtm 
so (y^^A**pA-c#4tt») i 00 2^rt^o 



(4) 

5 

[0 0 2 3] feTF-Cte, *»<WO«lk43f6«Ufc»^K: 
[0 02 4] iEffirSftH 1001 <D4HC^$*VCI,>£ y 

iioi (otp^te. &mnmmA&*> y *$a#*as 

U/cffififct. ^«^cM*(c»A3ftfcy*$Aas. 

JR. «*»*««T3**CA%*6^C»HiBy*/fc 
[0 0 2 5 ] filKB, fW90«tt«tllA:«»(C 

[0026] iiS, #«»r«awB*±«ff*W»ur 

^Lrst»atMtt©»*. «fc8«<D— */hSft* 
««*WecSW**!FT U fc», IE® 1 0 1 3 R&n% 1 20 
1 1 3 #ftCC»«C«»«CcA* (H2) . o£0, ffl^ 

si?n^ a -totes, ±aufcj:9K*ift*>3wsT 

[0 0 2 7 ] *»B©«ttra. Jbffi<DJ:5«c** 

ri^S&mMHSj i^ur&S) , Mil 03W * 
il 103 iC**3ftfciEffiig!»» 110 2 <D$*iPh V 

«8l»W*rflfii 103 tt»tt*KJB <t ft ft 30 
C>. iE«l 0 0 3Vh. iESl 0 0 3CC^W^n 

fcfi«rS««i 0 0 lo^cy^A^ftAStir* m 

»ofc*«r£»w*cc y ^«?A*j»Ao»*>**riE« 

1 0 0 3 fciiSMIStlftC*. -e<D*SH. **93<D«fir 
*cc**©rS*Ji3Wii3SScfllsnftir*©r. ffi««cr)tts 

[0 02 8 ]C©Citt, 13 l&tfia 2 CCfcUr, ftfeS 40 

So B2rfritts^ia&«»«ccASir<'K: 
«fi«tt(D^ft< ftsotcwur. d i r»**ft6 

jBMM«ift«M4l4>r«>«aSffiOttaA&(iKR 
[0 02 9 ] Mt&mv 9 Zf&Mmmz. *«RCXiE«tt: 
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[003 0] *fc. ft«4"«:»ttir4iEffi?S«««. jft 
«Wt««r<D*tt«T*ft4^< 'J><* < LTM4»t» 

swB^e^Sis:*****. ife#«3t. fta^fcssfln-r 
[oo3i]ii (D&smmmzmcnmz, x<o^m 

B». iEffil 0 0 3BJr«y^^A«r»AL/c*ffiri«JH 
*1 0 0 2*6y* I ?A3WKIBU ft&l 10 3 

■r«y^«>AtR«otejE«*S««i i 02^'J? 
•>A3WfA3tir»JW©««(cRS. gs« 

*C4*JaIttift4. 

[0 0 3 2 ] (fli)*^CCfctt5fill 10 3il/ 
ttt, m@S4*Wl 1 0 imt'^«)A*Ml/fc 
jEWSW* (y^->A**»Lfc«W) 1 1 024^ 

[0 03 3] y**A*^t,fcjE»S1Mtl 1024 
Ml 1 0 3CD^JDT^ffiit,t:tt. ® 

[003 4] til 10 3 <Dff«*tti 

(1) y^A, ta^^a^hl ^-5a^, r 
^>^«5A^ XB*-#>*»6ft4**rg«*CC, 

y^->A*4*ofeiE«s««. wnubxv. 

(2) ±12 ( 1 ) rf#6-h^-^ h4. *KA>6ft4 

itftii i o 3t»ar*. 

[003 5]^^ ±Eft«ffi«rtt*fla^teft«±«c. 

J: 9 «fiSt£3&«jB C0K ft.5 . 
[0 0 3 6 ] ±ia*s«s>J4 LrtBll*«6«f*»^tt. 

;^pxf tfy^wttry-^v. *yx^u 



W^4 8 ±f2f£ifi§Oo^ tt&m2 0 0 %VL±<Di> 

[0037] ±ss*Stf^i or^flg^^fflre^^. 

MmzmtoLxmmtsz&mtzofimzuiK --ft. 
coo38] m»tt<mvtt bra. ««. s«. 

[0 03 9] (ft«CcjB»nr *iEWS««©ff«tt) * 

tf. y <Xtttt£) Ofc. Cu, Fe, M 

o, Ti, V, Nb. Mn, Co, N i m<DMi tW. SS 

CCftffi3&iag<ft«S4iftt*CO'r»*L<. Cu, Fe, 
Mo, Ti, V, NbfAScfcOaitl,^. 
[0 04 0 ] J»««cj8aat-*jESrSgBWOfflKK4 
tt, Wxtf, Cu, Fe, Mo, Ti, V, Nb, M 
n, Co, NifOftS»X«414, 'J^^A^irM 

[0 04 1 ] K4m«ffll>&iS£<DJIttM£ irtt C 
u. Mo, V, Mn. Co, Nif«tfe^, 588* 

MiUtt, Fe. Mo, T i SSFCD^W^tft^ta^^fc 

[0 04 2] (Mfficcas»or4iEffis«wo«»ns) * 

[0043] asaie«^c^^iaift^««r(osa^ 
rs*«ss/raa^^ < «c -5 <t , fiffiowsaa/^iEefStt 

rtfc^BE#<E<#9, x*;U^--ffi&tfigTT£. 
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it. 3iR^*iEeri ! l»ll«cJ:^rfll(a^SttS(0-c--« 
WJKftt**. ftt* U< *i3ffiS%feLb6 0ffiM%W 

*C$? 2 L < tt 1 0 sa% tut 2 0 % « T i -r 4 o*w * 

10 [0044] AttWtt-WfcSStf* t . fiffir&ftttcc 7 

(Al : Ni = 50 : 5 0) rfcfltt. CCDW^&flfe© 

[0045] asttrr SjESiSftftovrntswa 

Sfc. *l»D«ilfe©*«K6o*# 1 0%*lg£> 
SC<h ±fS0fc«£5fc:iE@SSO 1 0% 

w±asflp-r a c <t li*. 
[0046] (nmmmn) *Rwcfet*«MH£4Mr 

[0 04 7] *-#>tt»<!:Lrit ';*0A>f*>£ 

[0 0 4 8] 'J^^AMilt^ 7JHZ 

A. XhPy^^A, A'lj^A^ AM. 

A. XX, §3. ^>^0A. ffi«CDC»m^O^H<!:. 

40 oa. vn^-^A, #;i^oa. fs^ia-e^>5o 

[0 04 9] 7iR^^A^iirH m?LlX. ~ 

i-^Ai O^dSJffiB «C i^ffl V # ^> . 
[0 05 0] 7iH^«5A^7il/5^^A^r 

[0 0 5 1] x.f>yMiLW, WiL«. fb^x 
50 ^m<t^X^^>y. 77X7i^>yj5i 



# 
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[0 05 2] it^z-v^yfte. ®*v?>?m&> m 
At^^^mytm. t*^*>> ta* 

A, S». IS. Xtt98*£ta£H££»*©x * 
[0 0 5 3 ] ffc*x**:/^©J!6K:Wt % y^A4^ 10 

icox sr *>^<Daajt#s**«tKWx * *->^a*oj 

[0 054]l^x.;f>^U »i^>ffl«; 
Iffiilt, «R«4>r»filllCC«f|L«:EPttlb. *SUt 

[0 05 5] ^Xvx?^^ x^>^ffl©*' 20 

v^>^«»tjsjes-s-cx»^>^-rs*ffi-c**. h 

[0 05 6 ] (ttK>*BilflK> *JMJCC*W*J«<D 
*at#«offiBT**. cftttJr^T, ^m^O^K so 

[0057] Attwccwt, ^najtwirettKr s 

x~f-;b©«jft. x-r^^^f^M^WT6 

[0 0 5 8 ] (JE@) #*?B«C*fW*iE* 1 0 0 3 4b 
-Ctt. iESffi#JMl 0 0 ltcftlitr. WAtf. 

^©fiffiri«j» ( y f^A^At^^W) l 0 0 

[0 0 5 9] ^-^iLtli, fiKffccwattTOtcr* 

5I®0^< toy A-f 3j->S:^/ar#-5fe(DAS*t* u 

/casims^«ims*^»*oc*. wc. y^OAY so 
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[0 06 0] T*Jl/^r^«*-#>4Lrtt. C«t 
7^Ettt:7f»*20 00 TOT. BiKttlO 

2 0 0 0 ft CJW±-C^MSOr^/cA3tHIS^. *«WHiS 

s^fiar, Rasas. ^y>A, tju=*>» 

tFfft, 0. 34nm)aTW*U>. 
[0 0 6 1 ] TiHx^A^rjRx^A^i L 

tit «afe»fltfSB*K: »jf9Ai^ti^t< tztc 

[0062] $ fc, iEii^asan'r*ft«B*i»o«tt. 
<*£<dt\ «swfc»Lra<ft*. */c, asttiLfc 

mmmzmuz&z c ies©ss®tcco*#£ 

So 

[0 06 3 ] Lfc*J-*T. H^CD^ttJSi Lttt. 3ft 

iEe*ccasjp-rs. r-fe^u>^^-> **<o»«iiM* 

sou. -r*:fo^ :fi®r£^4 t,TT;i/*x^A*>'; 
(D41I%^r fii*yteg**ffiT 3 # * C 4 * < SRttTC 

tf t XirWJ^x^A^i (Ni : A 1 = 5 0 : 5 
0>*ffll>fc*i*. 5MX*r4-r*C4#IE«g« 

^imw tcisr si**** < asfinr * * 4 (, » ^ #.r»a 

[0 0 6 4] iE«i^iSAP-r *ftgfS»«©«B»D^4 L 
rid:. iljSk«iefic««^*^— (CHjCS-ttifcftCCjE 
B8fS«H4JS3— 6c«-&r**ffi. XBWJE«»*iBcO 
■t»iE«<WBlI±«:3-h-r*»©*tt*ffl^SC4* 
r^* 8 WBftn<cjias4HR«:=>- F-r*«te, iE« 



11 

fS»Hr<tft«»«flt©tB^«j*ffl^4ci«:J:^r. IE 
[0 06 5 ] IE@1 0 0 3^Si^S<i:Ut:^. 

( 1 ) nmrnwrn. mmrnm^i 

(2) ±E < 1 ) TiS6*ift:^-X 
IE® 1 o 0 3*»fiHr&. 

[0066] jEmicm^zm&mmt wx 

xj*. trvf-xZ/^^vf. T iz + l'ls-? y v 2^) II 
ten- h-rsci(cJ:^-CiE«4^«-rsc<!:t-C* 

[0068] ««4«%tt«i9osBraerja« <t < m 

[0 06 9] JESS^Hi ur». ngftiiMftwa 
sc»»f sa*wrs7c*r, sc, y, 7>^^f. 

T^f/n', Ti. Zr. Hf, V, Nb. Ta, C 
r. Mo. W. Mn, Tc, Re, Fe. Ru, Os. 
Co. Rh. Ir, Ni. Pd. Pt. Cu. As. A 

Ti. V, Cr, Mn, Fe, Co. Ni. Cu« 

[0 07 0] (■bA'L.^^jr^D^fcM^tnU-^ 
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[007 1] («KfT) *«W«c*5W*«»Rofl6fflffi 

to tat, %<D3ao^cf5ti5. 

( 1 ) wxn**o**vtmvmi*&iim. 

(2) tRnWKcjBimi iric^Stt. 

[0 07 2] — MffJCctt. ig«CCWB»4i&Jfr OfcWB 

[007 3]«glO«l$ii, 2 5'CCC:tett£tfI£L 
T\ *?gb<C21 x l 0' J S/cmtll <£9Jff£G< 
B5X1 0" J S/cmaiit6©^ 
[0074]«BJiLttt, W*«. H,SO«. HC 
1. HNO,SOtt 'Jf^A>{t> (Li') <b;K^ 
K^*> (BF,-, PF»- ( CIO/, CF 3 S0 3 -, 
BPhr (Ph: ?*xjUg) ) £{ftt&pJfg&JS, fccfc 

[0 0 7 5] WBHO»«i Lt WtK, h x 
U K V^7^7U^-r}<^- h. S^X^JU 

40 1, 2-i^h^>x£> v ^ao^>t'>, r 

-^P7^h>. ^y7> 4 X)\s*7>. xhP 

F. i^^h^^x^>, ^^t^;!/. 3-^^^-2- 
**yyyi?^>. h7bFP77>, 3 

-7*pf^>hv>. iL&itJto, mt*x*VJi. 

[007 6] ±isss««. PRtf, rSttr 2 ^, * u 
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{0 07 7] mfmomzzf^Tztcabic. vmmt 
zctm+tbi**. y;wt*]4urtt, s»s«©igj«* 

C». COct^tt#'j7-<!: Uttt. Pl;t«. ^'Jxf u 

coo78] imkommtmM) *jw«cfcw*«» 

©JBttiUTtt, Wxft i^FM. RWSl. a#JBH. 

mmt 5 t*&© jrm x x * mommt s c t &v t 

So 

[007 9 ]«TrB, H3&0 f ia4%#JHLr, Sftb 

■S^S^©«a;9W»KffiH-C*0. H4tt^< 20 

[0 0 8 0 ] H 3X0^4 «C*5l>t\ 2 0 0(iftiil 
{*. 2 0 1 t*««r£ftK. 2 0 2 2 0 3 fcWEB 

r£«J« v 2 0 4 ttjEffi*»k 2 0 5 fctfiffiiSiP (fiffi 
tt^), 2 0 6 ttiESffi. 2 0 7 ««J»R*<SJ#0 
fc-te/<U-*. 2 0 8 iilE®. 2 10WiA'^> 

3 i iii*6»«r*a. 

[0 0 8 1] eiTrtt, H3^l34tC^L/c«ft&©ffi:£ 
( 1 ) ft*fg««d:*?El/«E«f£«!K©racc, -fe^U 30 

(2) w»H*aAi/Aia. nm*+v 

(3 ) 3cecE«Si»«*i^?^i*36aL«>«c4«:j: 
[0 0 8 2 ] fr*>\ ±je^fc«; AWfcoiwWK. 

X*-tff9©jMKHf». 

[0 0 8 3 ] *«WC*$tt*IBI»^ 40 

*+>y©tm<fcLr». Wittf. 7 ?SWJ|g. #'J7 
[0 0 8 4 ] *>y©*}P»jSiLr» 1 H3 

[0 0 8 5 ] H4CC7nU/cjK»«<Dt*l4iUr 
t\Z> 9 50 
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[0 08 6] (5W5) aH*W«C*>W4jM54L-Ctt. * 

»«*Mr»cfl§t * e> ti s . 

[0087]a3iI4r«, iE*te#«ft*-X** 

&&©<!: o-c^tf^ft*. 

[0 08 8 ] S3S^i4(C^$nt^ 
ii««?tfe«c«, «fl!s©rtE#?S*oft:<!:£©3c 

[008 9] 

[0 09 0 ] (^5fe^Jl ) H 3 5CiS LfcBrffi 

*jgO';^^A-**ri&S:fia8L^: 0 «KH S3£ 

[0 09 1 ] ( i ) MOfNH^IR 
0. 0 5*)b<D^Mit*>?Z?->&felRLtc2%*& 

<2> JJB©r»6tifc««i*K8 2wt«{C, y** 
A-3ft^'J^7 : > (LiMoSJ 1 0 w t% v 9 
*ffltt«©7-fe* : U'>:75 w t % v KtfIS***© 

[0 09 2 ] C 2 ) jEffi©fHH*JB 
© ««— ffi{t^>#>£RHy**A4. 1 : 0. 4 

>//>»fbft (JEteSfeiM) *ff«Lte. 

© ±E©CC*Jt^rBI«bfciEfiffi«!»8 2 w t 9«c. 

^7^3wt%, acK#y^ ^ffct^ y— ^x&sw t 
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^i/ 5 ? a ace l r lEmzxm l fc . 

[0 09 3 ] ( 3 ) BJRKOft H#« 
© +»«c*^4«*ufc^ot:i/>/;-?K*-h (P 
C) h*^x£> (DME) ©^Sig^8«CC. 

*fb*$&»J^A&£ 1 M (mo l/l ) »»0 
fc&<D£{£/30fc o 

(0 09 4] (4) ^<U-*©f»fW 

— * W> K-f y ^Ofc4><£>£EH>fc<, 

[0 09 6] ( 5 ) mrttoffii: 
«T©ttSttt, fair ju=f>//xira»-cff -p/t. * 

[0 09 7 ] JBTFCtt, ff»bfcWft©ttttfffB«:ot» 

1f-f ^Jl/^^^coi^-Ctf ofc B 
[0 09 8 ] 1M *A>KR©£fH*, lESffiiaSM*^ 

tf*3ft**»s»*as»fco. ic (i § 
s*r©*«&. 3 o»ra©ttai, 2. ovKiiBgir 

fc. fit, 31f-Y^il/BOtt«SJi**»S«<tL 
fco <*6&c, 4tf^^;ugfeiB«. 1 0«H©*WI» 
/7*h*7«EE4. 5 VCCfiJ^-r5$-CcD?t«<!:, 3t« 
»©3 0»©ttI4. ll^(li§IO110%«( 

r. 3if^^^ao»ssao6o%iciijaLfc^(D^ 
mmmax. it^nxmn j - 1 0 6 M*ttfl§bfc. * 

[0 09 9] (X*tfflf2 ) ftKRC«E«©ft2 

[0100] ( 1 ) fiffi(Dfts«^JIfi 
® mfeS^M^LT. M£<P> lOOO'CtffiMIl 
fc^«RH^^ffl^fco 

A-rift<t^*> (Li-TiSJ 10wt%. x^U 
>- 7*P t'UV-^xV^-* >j7-5wt %*ig^L/ 

(3) ±fe®rt#6ftfc^-* h*. ^-z-im^-cffi 




(9) ^B3¥8 - 2 1 3 0 5 3 
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fc. 

[0101] ( 2 ) JEffiOfHK** 

->U><hftCCtl«LT^-X b£U3$gLfco 

© ±fSQ-Cf#^nfc^-X ^^-^^7 

ffi*?BfiSL/fc. (fiO^ttlBSSWl ifHjaiUfco 3¥ffi£ 

10 1 &c*-r 0 

[0102] (HJSCT3 ) #0|-Ctt. «SRC«E«©fl; 

[0103] ( 1 ) It&DftSM 
d) T^x^Aff}^ (300^r>a7>^) 
0. 0 5^KD=K{b^>^-f->*i§»bfcO. 2% 

20 0 ±lS0rf#^ftfcfl@^S9 2 w t%CC, agUff 
SW^4LrcDT-fe^U>y^ » ^3 w t%, R^fM 

fc, 

<3> ±t2©rf#e>ftfc^-x h«r, 

l<fc a 

[0104] ( 2 ) jEmoimmn 
a> nssffiincia«s© , ;^^A-v>^>K{b«58 5w 

HISi0wt%. ^y7Mtt^';f>5wt%?:ig^ 

£IBJ§¥Ufc„ 

© ±f2(Drf#6nfc^-x h* t 3-*-*j8i>tt 
;|/5^^ais±{c^^ taaufca. 7'u*#uil-cie 

MMlfc ffiO*tt*5SOT 1 il5I«iL/fc. iWllS 
1 CCijW. 

[0105] (mm* ) MSRcwEfioft 

40 2 fl§^ 2 *> L fc*^±a>OHS£« 4 

[0106] c i ) nwnmk^m 

x^a|0^9 2 w t %IC. 7t?l/>y7^3wt 

^'y7 yfbtrx -j^sw t %^^1/fcf^, $6 

0fc o 

© ±iea>ri#6nfc^-^ h^, 

?S±iC^ffi. K«L.fc» k ^UX«iJi0fc4>O*»ffiA 

50 4Lfc 0 



(10) 
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<3> t&QVm^tcTJlZ r.£A«Hfc4 6 w t%*c, y 
^A--fififb*y t/^V (L iMoSJ 46w t 

se®rae>*ifc«ffiA±«:£:ffi. K«ufcf*, ^u^as 

Si^ccSSWofc. io 
[0107] ( 2 ) iEfiK>fH«*« 
CD jBSWlO'J^'JA-vv^BftttQawt^ 

O SBtW ICO A- ^>//>»fb«J4 6 w t% 

S^*-C 1 0 0 O*C(D0!«affiLfc^*SIMS4 6 w t 20 

>5wt°/o^lWl N-^^fD y F>£*«C 

te®r»e>ftfcW«iB±cc§£ffi. 
ai/fc6<D*iE«<!:Ufc. C<DFS, m@*©5;*sii§si 
y*£A-v>#>»{t»£©ifc*«, MSJtTl : 9 

fc. watt*** i cc^r. 

[0 10 8] (tfcKWl ) *JS«2<0«*<D'J 30 
--|K{t^^> (LiTiSJ *Bft<*fei^5*IQSW 

[oio9]*wr»» me*<Dy^*>A-— Kfb^^ 

XLiTiS.) *I^Lfc*3&giJli«2<kR3CcS. 
[ononis UteF'J l - 4 <ttt«w i rfWo 

[0111] 

[gl ] 



mm^s - 2 1 3 0 5 3 

18 









nmmi 


1. 3 


3. 0 




1. 0 


2. 2 




1. 4 


2. 0 


mmm4 


1. 3 


2. 9 




1. 0 


2. 3 



7cr>y *tJ*-xmmttt*m<oi><Dic%i<*x, ^45 
m 1 , ussw 3 jkvntm 4 © y * ^ a - * 

[0112] *fc % cc-ef#e>n/c^-f ?*«*t*. fie 

it/t(t tk««i©^')Ar;x«fir*ort, fie 

rtbcfco, 5 0%i^±stxrt^c o 
[01 13] USSfl&ll ^4©'^->^Sf6 

«. fie*riTjE3nri^*--#>ga«:WTsy^'>A 

[01 14] ft*>\ HlfeW 1 -4 <DiEfi5rg!ftHCC{*fifli 

z&mutcfr, cftic(ES3ft£fc<D-cfr< , y^^A 

-~ vfrfrMitm. y ^^A-nv^U hBMt«B«S<J!>S« 

[0 1 15] $t Hfifeffil 1 -4©fiffifg«jRCC»r^ 
5^.*A*«-*>^*SIMS*fflC^c*S. cftccfESSn^ 

fecor^<. y^^A^jg. y^A^^r^-? 

[01 16] (^ss«5 ) *Mr«, 1 (D®tfe 
®figfitf£sS§B<D 1 0 o%cc«cs«rfe («r& 
a) £9 0KCC&£«ife (Wft/3) ^ffSlfc. «fba 

[0117] (tb««2 ) *«r», tb«W 1 co®fe 
-C. «?fe§S#SjS§fiO l 0 0%ccft5«rfe («ffi 

fc. COfflS?feB*||teWI5<S:|5lS«:L,r-^-f 

[01 is] <e<D*s*, m&ms ±uctm2vifc$iLtc 

«5(01f ^^iHSftt-i. J:bl8WI2tf-Y^Jl/^<D2. 5 
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[0119] (xtkM6) wiru, wii«5r»t»fc 

[0120] (ik«W3) *Wtw:> B*W)2r»^fc 
*fWJL/c*«^«Jt««2 iHI«<b irt-T *;t^tft 
[0121] JOW6itM!W3rfaiLtey^»>A- 
4^;u»*ttJt««3©if-f ^A#*«c»ur, 2. 3» 

[0 12 2] (HWW7) 

( i ) jtaoft ac?« 

® 3IS6M2cd3Q£jm87 5w t %jc ( 
gtft^ (LimTi.,,0,) 2 0w t% v R^'^ 

1/ F>ift«lU^-XF«Uc 0 * 



Cll) 1 3 05 3 
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[0123] ( 2 ) iE&OffiWMI 

0 lliS«icciass<oy^^A-v>#>Hft!Bj8 0w 

t %CC, 1 0 0 0 T:<D&&SU/c^*Jli8 15wt% 
vitV-Vf^bw t %£$S^Ufc». N- 

«*jBesufc. i&oi&mi&ffli tmmtLtc. wmfe 
i cctht a 

[0124] ($mm8) mjm&uicte^x. asccss 

fttr— »J f>^^JDl«iS ( 5 w t %) t Ltc 0 ±12 

[0125] mj&m8-cftgiLtc&*) *v & -'Xmb<o 

[0126] 
[*2] 







0 


1. 0 


3 


1. 3 


5 


1. 5 


1 0 


2. 3 


2 0 


2. 3 


3 0 


2. 0 


4 0 


1. 7 


6 0 


1. 2 


8 0 


0. 7 



»afi#3 -60 %o»Hrtr*titf . 40 

[0 127] (£S£fflf9) 
( 1 ) fitt<DfE»*JB 

© ±fS®o«ifI4tf o/c7;^r.^ A?§affl±4c, »; 

5 w t 'J 7 Wtt'-'Jr^S w t%£N-^ 

h*ffli>t»fifc. «20.«s«siisw i tmmt utc 0 so 



I¥ffiM^£fl3tC^?- 0 

[0128] (kb&ffl4) *flttt 4 HS6W9(Dfifia 

[0129] 
[£13] 



(12) 
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2. 1 



[0 13 0] (Attfflfl 0) 

( i ) iEffiofta^m io 

0 E&fb^^A (V,0,) bSmVf-VJ**** 
7 oox:r*WEi,r y^)A-^ty>AiMBl! (l i 

w t %cc, iooo -c-c&aaii ufc^^snis iowt% 

[0131] ( 2 ) jtfieorcHM 
© iooo •crjftAaaiofc^jits 8 5 w t %&c, ± 

IB ( 1 ) -CftRLfcy ^^A-^^Agitai 0 w 

t y y vitv- yf>5wt fca. 

/Co 

[0132] amfflb ) WJtlt 1 0 (DIES 30 

©jsw**w i o tmmt u/c 

[0133] 
[314] 







^GStfl 1 0 


2. 1 



it 4 te. H5fepJ 1 0 -CftRLfc y 7"? Ari#;®tfecr>tegg 




1 3 05 3 
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/Co 

[0 134] 

•«R»/XttjE«#ilUWSti4c 4*B±r**0 
i&<D&it&'J>ft < -y* -f ^;ne*osc» y * ■> A-;**rfc 

[hi] y Aziacwft<o&«©— wuconrswrr 
[02] y^^A-yc«ft©»«©— WKioi^rKW-r 

indium] 

1 00 1, 1 0 1 1. 1102, 203 lESfgfeW, 

1002, 1101, 1111, 201 gSS^S. 

1003, 1013, 208 IES, 

1 1 0 3, 1 1 1 3, 2 0 2 fiffi. 

2 0 0 

2 0 4 iE®mm&, 

2 0 5 fiffiS? (MM* . 

2 0 6 lEffiffi, 

2 0 7 WHR*«»L/c-b^< 

2 1 0 |Bt*^9^>^. 

3 1 1 



• 

(13) 



«BB¥8 - 2 1 3 05 3 



mil m2] 




< 208 



m 

CM) 

U&IUB] ¥5S7*f 1 1A27B 
C#,£?iIE 1 i 
CffliEtt**Sii£] HUH* 
[»iE«*JaB*] 00 0 7 
CHIEFS 1 §£jg 

[0 00 7] L*>U JJ2***flfe©»ffirS8ffl©5f&R 




1#KJ¥8-2 1 3 05 3 



* [ftl] 

Cd+20H~ ^ Cd (OH) 2 +2e' 

at© «fc ^ &«mi 'j -?-:/©«&«. ^©ss^^Ar 



